Anesthetic technique
Induction was done with pentothal sodium, midazolam and fentanyl. The maintenance was done with isoflurane and fentanyl. Muscle relaxation ensured with pancuronium. 5, 10 Surgical aspect on-pump technique: Median sternotomy was done. The saphenous vein and left internal mammary artery were harvested. Cardiopulmonary bypass was established with ascending aortic cannulation and a two stage venous cannulation in right atrium. The circuit was primed with 1,000 mL Hartmann`s solution, 0.5 g/kg of mannitol, 7 mL 10% calcium gluconate and 60 mg heparin. The pump flow was non-pulsatile, flow rate was 2.4 L/m 2 /min, mean arterial pressure was 60-80 mm of Hg was maintained. The systemic temperature was kept between 34 to 36°C. The heart was arrested by using warm blood cardioplegia. 11 After completion of distal anastomosis, aortic cross clamp | Original | Article |
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was removed and the proximal anastomosis completed with partial clamping of the aorta. Heparin was given at a dose of 300 IU/kg and activated clotting time of 480 sec or above was maintained before commencement of cardio-pulmonary bypass. 12 The activated clotting time was monitored at 30 min interval and additional 3,000 IU of heparin was administered if needed.
Surgical aspect off-pump technique
The sternotomy was done. The saphenous vein and left internal mammary artery were harvested. The heart exposed and stabilized for the anastomosis was a combination of technique. 13 The target artery was identified, exposed and snared with 4-0 prolene above the point for anastomosis. The coronary artery was then opened, intracoronary shunt introduced and anastomosis performed. At that time, the mean arterial pressure above 70 mm of Hg was maintained using inotropes. 9 100 IU/kg of heparin was used before anastomosis. The activated clotting time was 250 to 350 sec was maintained. Protamine used to reverse the effect of heparin.
Sample collection
The blood samples were collected for the estimation of creatinine and urea at pre-operatively, postoperative day 1, 3 and 7. The urine output was maintained more than 0.5 mL/kg/hour in postoperative period if needed diuretics were used.
Laboratory methods
The serum creatinine and urea levels were measured using commercial reagent kits. The creatinine clearance was calculated using the standard formula: 14 Creatinine clearance (mL/min) = (140-age) x weight in kg x 0.85 / 72 x serum creatinine in mg/dL
For female patient, the result was multiplied by 0.85.
Statistic analysis
Statistical analysis was done by unpaired 't'-test, one-way ANOVA test and Chi-square test. Table I shows the comparison of renal parameters in on-and off-pump groups in pre-operative and post -operative days (day 1, 3 and 7). Serum creatinine level in case of on-pump group during preoperative period was 1.9 ± 0.3 mg/dL which was 2.5 ± 0.4 mg/dL on post-operative day. One-way ANOVA test showed significant difference among the serum creatinine levels. Similarly serum urea level was increased from 45.1 ± 4.2 mg/dL to 61.5 ± 5.6 mg/dL One-way ANOVA test showed significant differences.
Results
In case of off-pump group in pre-operative serum creatinine level was 1.9 ± 0.3 mg/dL which was 1.7 ± 0.3 mg/dL on day 7 of post-operative group. Oneway ANOVA test significant difference. Serum urea in pre-operative group was 43.1 ± 6.9 mg/dL which was 48.0 ± 6.1 mg/dL on day 7 of post-operative group. One-way ANOVA test showed significant difference.
Discussion
In on-pump group serum creatinine and serum urea were significantly increased in first, third and seventh post-operative day. In first day it was maximum then gradually decreased but not reached the pre-operative level. In off-pump group serum creatinine and serum urea were significantly increased in first and third day. In first day it was maximum then gradually decreased and serum creatinine reached below the pre-operative level but serum urea not reached the pre-operative level. This parameters were increased significantly first and third day after bypass grafting in both the groups which are in agreement with the findings of the studies conducted by Pramodh et al. 5 Serum urea, and creatinine levels were significantly higher in on -pump group in comparison to off-pump group and a decrease serum creatinine below pre-operative level indicate improvement of renal function in offpump group. 15, 16
In on-pump group, creatinine clearance rate was significantly decreased in the first, third and seventh post-operative day. In the first day, it was maxi-mum then gradually increased but not reached the pre-operative level. In off-pump group creatinine clearance rate was significantly decreased in first and third day. In the first day, it was maximum then gradually increased and reached above the pre-operative level. A significant low level of creatinine clearance rate was observed in on -pump group. This finding is in consistent with the finding of the study conducted by Pramodh et al. 5 and Lin and Hwang 17 It indicates that on-pump technique is more prone to develop renal dysfunction after bypass grafting.
In a prospective randomized trial of 50 patients, Ascione et al. (1999) 8 demonstrated a slightly greater decrease in 24 hours post-operative creatinine clearance in on-pump compared with offpump and no significant difference between pre and post-operative renal function in this study group which is not consistent with the findings of our study.
There was a significant difference among the preoperative, first, third and seventh post-operative day which may be due to poor renal perfusion due to hypotension. Many per-operative conditions may lead to an oxygen supply and demand imbalance at the renal level such as low cardiac output state, renal vasoconstriction, hemodilution, hypotension, and loss of pulsatile flow during cardiopulmonary bypass. 18 Therefore, this pathophysiological condition should be considered as one of the possible explanation for renal damage in cardiac surgery. Similar findings were evident in other studies. 19 Here, our findings are partially consistent with the previous findings of Ooi et al. (2008) 19 where renal function deteriorated significantly in first 4 days in on-pump group. The changes were not seen in the off-pump group. It should be noted that many studies revealed the effects of off-pump group such as hypotension, low cardiac output and dysrhythmia. 20
Conclusion
Renal function is comparatively better preserved in early post-operative days in off-pump technique than on-pump technique.
